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(57)Abstract: 

PURPOSE: To offer electric car body efficient to build that can stand 

high-voltage drive power supply interruption when a maintenance lid 
is removed before maintenance or inspection of a breaker or high- 
voltage electric device. 

CONSTITUTION: A breaker 3 and high-voltage electric device 5 are 
located in a rear floor (Rf), and covered with a maintenance lid (L3) 
and lid (Lx) forming a closed space. A switch cover (SO) formed 
integrally with the maintenance lid (L3) has at its bottom a lid 
mounting part 8A. A point at which a switch bracket 9 fixing the 
switch cover(SC) contacts the lid mounting part 8A is fixed with a 
bolt (Bx). When a breaker switch (S) is set to ON (shown by a broken 
line), the bolt (Bx) is located under the switch (S) so that the bolt 
(Bx) cannot be removed. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The car body structure of electric rolling stock characterized by providing the following. Breaker equipment 
which controls the supply and interception of the power supply for a high-voltage drive which drive electric rolling 
stock. Only when the manual breaker switch formed in the aforementioned lid for maintenance at the aforementioned 
breaker equipment is an OFF state in the car body structure of the electric rolling stock which contain the high- voltage 
electrical system equipment driven with the aforementioned power supply for a high-voltage drive, cover by the lid for 
maintenance, and form a closed space, it is the lid attachment section in which anchoring and removal of the 
aforementioned lid for maintenance are possible. 

[Claim 2] In the car body structure of the electric rolling stock which contain the high-voltage electrical system 
equipment driven with the power supply for a high-voltage drive, cover by the lid for maintenance, and form a closed 
space Have the opening-and-closing sensor which detects opening and closing of the aforementioned lid for 
maintenance, and the breaker equipment which controls supply and interception of the aforementioned power supply 
for a high-voltage drive based on the sensor signal which this opening-and-closing sensor detects is operated. The car 
body structure of the electric rolling stock characterized by intercepting supply of the aforementioned power supply for 
a high-voltage drive to the aforementioned high-voltage electrical system equipment. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[0001] 

[Industrial Application] This invention relates to the car body structure of electric rolling stock which intercepts the 
power supply for a high-voltage drive electrically in the maintenance row of the breaker equipment of electric rolling 
stock, and high-voltage electrical system equipment, and can perform it in a mechanism target row on the occasion of 
check at it 
[0002] 

[Description of the Prior Art] In the car body structure of the conventional electric rolling stock, what was constituted 
so that breaker equipment and high-voltage electrical system equipment might be arranged to the space isolated from 
the cabin and the load room, might be covered by the lid for maintenance and might be held in a closed space is 
known. 

[0003] The car body structure of the conventional electric rolling stock opens the lid for maintenance on the occasion 
of check to the maintenance row of the breaker equipment of electric rolling stock, and high- voltage electrical system 
equipment, for example, operates a manual breaker switch, operates breaker equipment, and after intercepting the 
power supply for a high- voltage drive, it is constituted so that it may check in the maintenance row of high- voltage 
electrical system equipment. 

[0004] The block diagram of the car body structure of the conventional electric rolling stock is shown in drawing 8 . In 
drawing 8 , electric rolling stock are constituted so that the battery box 2 in which two or more batteries which are not 
illustrated and breaker equipment 3 were held may be attached in a body bottom plate empty- vehicle object, and the 
attachment section of output cable 2B to which breaker equipment 3 supplies the control unit of the breaker switch S 
and the power supply for a high-voltage drive etc. is arranged in the rear floor Rf 

[0005] The power supply for a high- voltage drive of the battery box 2 (for example, 240V) is supplied to breaker 
equipment 3 through input cable 2 A, and is outputted to a junction box 4 through output cable 2B. The power supply 
for a high-voltage drive is supplied to high-voltage electrical system equipment 5 through the interconnection cable 
which is not illustrated from a junction box 4, and a motor etc. drives from high- voltage electrical system equipment 5. 
Moreover, by operating the breaker switch S manually, breaker equipment 3 outputs the power supply for a high- 
voltage drive to output cable 2B at the time of ON, and it operates so that the power supply for a high- voltage drive 
may be intercepted at the time of OFF and it may not generate in output cable 2B. 

[0006] When attaching the battery box 2 in the body or removing, to work by stopping supply of the power supply for 
a high-voltage drive on the occasion of maintenance of the breaker equipment 3 in the state where the battery box 2 
was attached in the body, check, or maintenance and check of high-voltage electrical system equipment 5 is demanded. 

[0007] Since breaker equipment 3 will appear if the rear seat cushion 6 is removed, and the lid LI for maintenance is 
removed continuously first when doing such work, it is compulsorily stopped by supply of the power supply for a high- 
voltage drive by opening a switch cover SC and operating the breaker switch S to an OFF state. 
[0008] It changes into this state, and maintenance of high- voltage electrical system equipment 5 and check work can be 
done, or output cable 2B is removed from breaker equipment 3, and check of breaker equipment 3 simple substance or 
removal of the battery box 2, and anchoring can be performed. Moreover, the lid L2 for maintenance is removed and 
maintenance and check work of a junction box 4 can also be done. 
[0009] 

[Problem(s) to be Solved by the Invention] In the car body structure of the conventional electric rolling stock, the 
breaker switch S must be intentionally operated to an OFF state, and the case where a failure of the breaker switch S to 
cut arises is assumed. 



Page 2 of 4 



[0010] If it was not made in order that this invention might solve such a technical nmhi^n, . a.u 
carry out OFF operation of the breaker switch on th^ n^ll f tecnnical problem, and the purpose does not 
voltage electrical system e^uTpment^^^^ check of breaker equipment or high- 

remove the lid for mamtenance and the dr bodv stmchir^.f t^^^^ '^^'^^ '^''^^^ '^^^'^ ^^ich cannot 

wni surely operate .f the hd forrafnten^^^^^^^^ ^'"'^'^ """^ '''''' ^''"^ -^ich breaker equ.pmem 

case of maintenance of high-voltage ScaTsv^^^^^^ lid for ma,ntenan,e was removed, it can work in the 

supply for a high-voltage drive ^ equipment, or check, bemg able to stop supply of the power 

[0015] 

the electric rolling sfock ^nce^faftc afm M„ dmwl r T K f ^ «"-l'<"lystructure views of 

electric rolling s,L I bvTxXrt 20 1^ mZ^^Z^^^ ^ '^.''f ^t^*"! "> 'he body bolton, plate of 
project breakS equipment 3 S,d T,s aian Jd t^^^^^ empty-vehicle interior of a room for breakers is made to 
system equipment I a,ralso^a;;g:d ™?2r fl„o7 ' " " '"8^-™""^'' 

iZS,^t"a:Ly7nt:aTRf Ji^rratf ^'r^' """r" ^- '"^j-^"- 

S S™'afrh:f„?::i?8rS^^ °" *r " »^ P^--^ «he breaker 

hand, it .luts to a pari™^^? for mata'SS of t ™,ch-t"J SuoS'^ 1 °" 
constituting so that the breaker switch S can be ooaSri tolTfi^.i?. f ' f' Prepared, and while 
LX and ♦♦•» may be closed ' " ""^titutes so (hat it may cut with Lid 

section 8A contaa S fixiS Boh RX 7^1 L J P"'":™ "'I'-'e ^"^h bracket 9 and lid attachment 
[0022] Then, by removing the lid L3 for maintenance, breaker equipment 3, a junction box 4, and high-voltage 
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electrical system equipment 5 appear, and maintenance and check work can be oerformed Mnr^nv^r h„ 

^023] Drawing 3 is the car-body-structure view of another electric rolling stock concerning a claim 1 In drawmc, 3 it 
differs from drawmg 2 m that the breaker switch S is an example at the time of using the tWng of an ON state and ' 
swtch s" n .r<^ ''^ ^"'^ '''' swhch-cover bracket 9 correspondmg to'operati^of he breaker 

00241 The n.H nl'^' f^^?. ''.^ ^"'"^ ^'"^^'"^ ^ in Other composition rows, explanation omiLd 

hoHv In ? P ^ff '■^"'"S '^^"'^ ^'^^'^h drawing 4 requires for a claim 2 and drawing 5 are the car 

n h":: t^^eaffloo^tft w^ "^^^^ ' ^ '^^^^^''"^ ^ ' whtTtTs'not T^^^^^^^^^^^^^ 

m tne space as the rear floor Rf by which breaker equipment 3 is arranged where all the high-voltage electncal svstem 

lln T ^""^ '^^P'^' high-voltage electrical system equipments 5 arfarngeTin^^^^^^^^ 

shown. Even ,f this invention removes which lid for maintenance for the high-voltage electrical Ls7em^^^^^^ 
arranged in the lid L4 for wrap maintenance, and somewhere else [ the body ] m SiJ-vo^^^^^ ' 

eTrr r ""T^f Z^^r^ ^ ™^ ^'^^ ^6 for wrap maintenance, it offers tt cart ^^^^^ 

dectr c rolling stock which can stop supply of the power supply for a high-voltage drive. ^ 

.^i ^ ^^2"'^ ' '° ^^''^h formed the opening-and-closing sensor 10 in the part where hi^h 

lo nfh. hnH ''''''v ''^"^P"'""^ ' '"'"S^"' P^^P^^^ ^^^^^h section lOA o'fthe openinrand closTng 
[4 16 fl l^ composition sections 1 2 (for example, a rear floor, an upper floor, etc.), and presses down by ?he W 

ththds M Tfl^^^^^^^^^^^ ""'T ' *^ state where'it is not pressed down by 

hef!^^en^^ll^f'> ! "^"'"'^J^"^^' ^'"^^.^e opemng-and-closing sensor 1 0 detects opening, it puts claw part 1 1 A 

Sn lOA. " ^"^^^^ P^^^^^^-f^°^ presses down the head of switch 

[0026] Structural drawing which pressed down the switch section with the switch presser-foot fixture to drawina 6 i. 
shown. Switch section lOA is beforehand pressed down with the switch presser-footTxLe H anTaft^^^^^^^ L 
0077^4 ^^'•.'"^^"f composition which removes the switch presser-foot fixture 1 1 s shown ^ ^ 

[0027] Thus, since the opemng-and-closing sensor 10 is arranged, if BoU BY is removed and the ids L4-L6 for 
maintenance are opened for maintenance of high-voltage electrical system equipment 5 or check swi^h secfion lOA 
will be extetjded, the opening-and-closing sensor 10 will detect opening, breaker equ pment 1 ^1 be provS^^^ 
STeTnferce^:d.^ '"'^'^ ^ ' «P-^^' ^^e poL'supply for a higTv^^nve 

SLm'T K^'r'''''' ''^o^ ^^^'^ ^'^^^"^ ^Wmcnt is shown in drawing 7 . In drawing 7 breaker 

equipment 3 The breaker switch S of manual operation The breaker 21, the power supply Vl for auxiliZmLhTnTr^ 
(12V system) which ,t had It is based on the sensor signal (Kol, Ko2) of the control-power-sou^^^^^^^^ 
opemng-and-closing sensor 10 which generate a control power ource VD, or the vSs seZr ^rfr^^^ 

me switch section 27 I has the control section 24 to control and the switch section 27 (SWa SWb) which nerformr 

nppmg of a breaker 21 based on the switch control signal (Hh, HI) from a confrol secfior24 ^ 

[0029] Moreover, breaker equipment 3 comiects Terminals 3a and 3b and the terminals 2a and 2b of the nower sunnlv 

^t^!'Z:^:;l7n f^r a hlf "^ttery box 2 through input cable 2A,t^^^^^^^ 

ot the power supply VH for a high-voltage drive, connects Terminals 3c and 3d and the terminals 5a and 5b of hi^h 
driv/p "^.^Wment 5 through output cable 2B, and supplies the power supply VH L a h^^^^^^ 

dnve. Furthermore, breaker equipment 3 comiects Terminals 3d, 3e, and 3f to the vehicles Ten Jr 98 whi.h 1?. f 
the opemng-and-clo^ng sensor 10 shown m the power supply v'l f;r auxi il^ rSact^^^^ ( "Tsyst^; a^^^^^^^^^^ 
5^, respectively and the speed sensor earned in the body, an acceleration (G) Isor, a tempSe" ^^^^^^^ 

ScttsrSb^'anli t^^^^^ ^r""'' '^^^'^ ^ "^'"^""^l ^P^^^^i^"' ^hunt coils Sh and SI, and 

hrefk hv OFF ' . ' "^^^^ "P ^P^-'^t^^" °f the breaker switch S, and contact Sa-Sc takes a 

break by OFF operation of the breaker switch S. Moreover, if contact Sa-Sc passes current to either of ^rshun coi s 
Sh and SI in a makeup state, contact Sa-Sc will shift to a breaking state 

[?i^^fnr IJr ^"f l-P0^f!'-f "ree section 22 is equipped with the power supply transducer 23 and the diodes DH and 

DL for anti uckbacks which were constituted from a DC to DC converter, and the power supply transducer 23 

transforms the power supply VH for a high-voltage drive into the power supply of 12V sSSure U^^^^^^ 

n generates a con^ol power source VD through Diode DH. on the other hand -- the powe' supp^^^^^^^^^ 

machinery - Diode DL - minding - a control power source VD - supplying - usually - the control power ™ VD 

from the power supply VL for auxiliary machinery - a confrol section 24 -- driving - L powersupply VL for 
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auxiliary machinery a lamp - erasing - forgetting - etc. - when voltage falls, it constitutes so that it may drive by 
the control power source VD from the power supply transducer 23 

[0032] A control section 24 is equipped with the detecting element 25 which detects the state of a sensor based on the 
sensor signals KOI and K02 which the open sensor 10 or the vehicles sensor 28 detected, and the switch control section 
26 which generates the switch control signals Hh and HI based on the detecting signal Do from a detecting element 25, 
provides the switch section 27 with the switch control signals Hh and HI, and controls ON/OFF of Switches SWa and 
SWb. 

[0033] The switch section 27 is equipped with Switches SWa and SWb, connects the end of Switch SWa to the power 
supply VL for auxiliary machinery through Contact Sc and the shunt coil SI of a breaker 21, connects the other end to a 
body ground, and drives it to ON or an OFF state based on the switch control signal HI from the switch control section 
26. On the other hand, Switch SWb connects an end to plus (+) of the power supply VH for a high-voltage drive 
through the shunt coil Sh and Contact Sa of a breaker 2 1 , connects the other end to minus (-) of the power supply VH 
for a high-voltage drive through the contact Sb of a breaker 21 , and drives it to ON or an OFF state based on the switch 
control signal Hh from the switch control section 26. 

[0034] Next, operation of breaker equipment 3 is explained. In the normal state which has the breaker switch S in an 
ON state, the contacts Sa, Sb, and Sc of a breaker 21 are in an ON state, and the power supply VH for a high-voltage 
drive of the battery box 2 is supplied to high- voltage electrical system equipment 5 through breaker equipment 3, and 
drives the motor 29 of electric rolling stock from high- voltage electrical system equipment 5. 
[0035] If either of the lids L4-L6 for maintenance is opened from this state for maintenance of the high-voltage 
electrical system equipment 5 shown in drawing 5 , or check The open sensor 10 formed in each of the lids L4-L6 for 
maintenance detects opening. The sensor signal KOI (for example, signal of H level) is sent to a detecting element 25. 
A detecting element 25 provides the switch control section 26 with a detecting signal Do (for example, H level signal), 
sends the switch control signals Hh and HI (all are H level signals) to Switches SWb and SWa from the switch control 
section 26, respectively, and carries out the ON drive of the switches SWa and SWb, 

[0036] If Switches SWa and SWb are turned on, current flows in the shunt coils SI and Sh of a breaker 2 1 , tripping is 
performed, Contact Sa - Contact Sc will shift to an OFF state from an ON state, and the breaker switch S will change 
from an ON side (solid line display) to an OFF side (dashed line display) simultaneously. The power supply VH for a 
high-voltage drive currently supplied to high- voltage electrical system equipment 5 by OFF operation of Contact Sa 
and Contact Sb is intercepted, and the power supply VL for auxiliary machinery currently supplied to the shunt coil SI 
by OFF operation of Contact Sc is intercepted. 

[0037] Thus, breaker equipment 3 can intercept the power supply VH for a high-voltage drive to high-voltage electrical 
system equipment 5 by open detection of the open sensor 10 formed in each of the lids L4-L6 for maintenance of 
drawing 5 . 

[0038] In addition, although the sensor of the switch type which shows the opening-and-closing sensor 10 to drawing 5 
constituted from this example, the opening-and-closing sensor 10 can be constituted from sensors, such as a phot 
interrupter, and opening and closing of the lids L4-L6 for maintenance can also be detected. 

[0039] 

[Effect of the Invention] Since the car body structure of the electric rolling stock built over a claim 1 as explained 
above was constituted so that the lid for maintenance could be removed after it prepared the lid attachment section in 
the lid for maintenance and carried out OFF operation of the breaker switch, it stops supply of the power supply for a 
high- voltage drive, and can perform maintenance and check work of breaker equipment or high- voltage electrical 
system equipment. 

[0040] Moreover, since the car body structure of the electric rolling stock concerning a claim 2 was constituted so that 
breaker equipment might be operated based on a sensor signal when the opening-and-closing sensor which detects 
opening and closing of the lid for maintenance was formed and the lid for maintenance was removed, it stops supply of 
the power supply for a high- voltage drive, and can perform maintenance and check work of breaker equipment or high- 
voltage electrical system equipment. 

[0041] Therefore, even if it does not operate a breaker switch intentionally on the occasion of maintenance or check of 
breaker equipment or high-voltage electrical system equipment, the car body structure of electric rolling stock 
excellent in the workability which can stop supply of the power supply for a high-voltage drive inevitably can be 
offered. 



[Translation done.] 
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DRAWINGS 
[Drawing I ] 
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[Drawing 2] 
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[DrawingJ] 
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